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ABSTRACT
Despite the current requirements for pre-participation physical exams
(PPE) in Mississippi, student athletes medically cleared during PPEs continue to
experience sudden cardiac death from undiagnosed cardiac abnormalities.
Research states that one in every 200,000 high school athletes experiences sudden
cardiac death, the majority o f which are attributed to structural heart problems.
Although most high school athletes are required to complete a PPE, the concern is
that physical exams alone are not enough to identify cardiac abnormalities.
The purpose o f this study is to determine if student athletes are
appropriately screened for cardiac risks. The researchers compared current
practices with existing guidelines for pre-participation exams. The guidelines
used were established by the American Academy o f Family Physicians (AAFP).
The researchers reviewed the current form required by the Mississippi High
School Activities Association in comparison with pre-participation monograph
developed by the AAFP. The areas the researchers focused on were cardiac
history obtained, cardiac auscultation performed, and any further testing ordered.
As a health care provider, it is important to view each patient as a unique
individual comprised o f various components; all of which must maintain a
delicate balance to promote a healthy state. Betty Neuman’s systems model was
the theoretical framework used to guide this research study.
Researchers conducted a quantitative, retrospective chart review and
obtained data from 300 medical records o f males and females, ages 13-20 years,
in northeast Mississippi. A convenience sample o f 300 charts was selected from
iv

family practice clinics in north Mississippi. Criteria for the sample included
student athletes between the ages o f 13 and 20 who received a pre-participation
exam in a family medical clinic within the past five years.
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CHAPTER 1
Dimensions of the Problem
Although the prevalence o f sudden cardiac death may be
statistically low among the athletic population, the ramifications are tragic
for the family, friends, coaches, and teammates of the individual.
O ’Connor and Knoblauch (2010) stated the prevalence o f conditions
potentially causing sudden cardiac death is estimated to be 0.3% in the
general population. Many o f these conditions are asymptomatic;
therefore, sudden cardiac death may be the first indication o f the cardiac
anomaly (O’Connor and Knoblauch).
Throughout the years, sports physicals have evolved from non
existent, to large-scale, mass screening o f the entire team in one setting by
non-medical personnel, to individualized screenings o f the student athlete.
Current national recommendations require students involved in athletic
activities to complete a pre-participation physical exam (PPE). These
exams are intended to identify potential complications and prevent
untoward outcomes in athletes.
PPE guidelines are available for providers through the American
Academy o f Family Physicians (AAFP). The Mississippi High School
Athletic Association (MHSAA) also developed a participation form for
PPEs. Despite the screening o f student athletes, sudden cardiac death
continues to occur and the concern is that these physical exams alone are
not enough to identify cardiac abnormalities (Baggish et al., 2010).
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Purpose of the Research Project
The purpose o f this study is to determine if student athletes in
Mississippi are appropriately screened for cardiac risks during PPEs.
Guidelines for conducting PPEs established by the American Academy of
Family Physicians (AAFP) are currently recognized as the standard for
best practice. In this study, researchers compared current practices by
healthcare providers in Mississippi to the AAFP guidelines. While the
AAFP has a PPE form available, many Mississippi providers use the
Mississippi athletic participation form that is released by the Mississippi
High School Athletic Association (MHSAA) as a guide in conducting
PPEs. AAFP guidelines require a very detailed family history and
specifically indicate the need for assessing for heart murmurs in at least
two positions with and without the patient performing the Valsalva
maneuver. The guidelines also require simultaneous palpation of femoral
and radial pulses. Conversely, specific cardiovascular history questions
and physical assessments are not included on the MHSAA form, leaving
the decision to include these elements to the discretion o f the health care
provider. The guidelines issued by the AAFP also recommend for the
provider to consider electrocardiogram, echocardiogram, and referral to
cardiology for abnormal cardiac history or exam findings.

Significance of the Research Project
The American Academy o f Family Physicians, along with several
other medical societies, developed a monograph as a guide for primary
care providers performing PPEs. In order to promote the health and safety
o f student athletes, providers should be performing PPEs according to the
recommended guidelines. This study compared current practices in
northeast Mississippi to current AAFP guidelines in order to identify areas
for improvement in primary care.
Current research projects that one in every 200,000 high school
athletes experiences sudden cardiac death, the majority o f which are
attributed to structural heart problems (Kung, 2009). Maron et al. (2009)
conducted a study that revealed a dramatic increase in sudden cardiac
death rates o f otherwise healthy student athletes. The researchers
identified hypertrophic cardiomyopathy, which remains undetected on
standard PPEs, as the causative factor for 56% o f sudden cardiac deaths.
With the increased incidence o f sudden cardiac death in student
athletes, health care providers have an even greater responsibility to obtain
a thorough cardiovascular history and physical examination. Currently,
there is some discussion regarding cost versus benefit o f the incorporation
o f electrocardiography, echocardiography, and radiography into a standard
PPE. In a study conducted by Baggish et al. (2010), researchers
concluded that physical exam alone is not effective enough to detect
cardiac abnormalities that may lead to sudden cardiac death.

Limitations of the Research Project
Limitations to the study were identified. One limitation of this
study was that the information provided by the patient could not be
validated with the patient to insure accuracy and truthfulness. Another
limitation identified was that although a thorough cardiac exam may have
been performed, if it was not documented, the data were not available
during the chart review. Since the project was limited to three clinics, the
providers giving care and patients assessed may not provide an accurate
depiction o f the entire state.
Research Questions
1. During the pre-participation exam was the student athlete’s
cardiac health history obtained?
2. On pre-participation exam, was a cardiac exam
documented?
3. If abnormalities were identified, were further cardiac tests
such as electrocardiogram, echocardiogram, chest
radiograph, etc. performed?

Definition of Terms
The following definitions are included and were used for this
study:
Pre-participation physical exam.
Conceptual definition. Pre-participation physical exam is defined
as physical examination o f a child or adolescent designed to identify
potentially fatal cardiac or musculoskeletal abnormalities that may place
the child at increased risk for injury or death; required by law before a
student can be cleared to engage in school-related athletic activities.
Operational definition. Pre-participation physical exam is defined
as thorough examination of a student athlete’s cardiovascular function to
identify abnormalities by assessment of blood pressure and by auscultation
o f the heart in the following positions: sitting, leaning forward, supine,
lying on the left side, and standing.
Student athlete.
Conceptual definition. Student athlete is defined as a participant
in an organized competitive sport sponsored by his or her educational
institution.
Operational definition. Student athlete is defined as a boy or girl,
aged 13-20 years old, participating in school-related athletic activities and
requiring clearance by pre-participation physical examination to do so.

Cardiac health history.
Conceptual definition. Cardiac health history is defined as a
systematic record o f past events as they relate to a person and his or her
medical background.
Operational definition. Cardiac health history is defined as the
student athlete’s personal cardiac medical and surgical history, complaints
o f chest pain or syncope, family cardiac medical or surgical history, and
history o f cardiac death among family members.
Cardiac auscultation.
Conceptual definition. Cardiac auscultation is defined as the use
o f a stethoscope to listen for sounds within the chest produced by the
heart. It can be used to detect heart rate, rhythm, cardiac abnormalities
including murmurs.
Operational definition. Cardiac auscultation is defined as
assessment of heart sounds, rate, and rhythm by listening to the patient in
any o f the following positions: sitting, leaning forward, supine, lying on
the left side, and standing, in order to detect cardiac abnormalities.
Electrocardiogram.
Conceptual definition. Electrocardiogram is defined as a
recording o f the electrical activity o f the heart. It provides important
information concerning the spread o f electricity to the different parts of
the heart and is used to diagnose rhythm and conduction abnormalities.

Operational definition. Electrocardiogram is defined as a test of
the heart’s electrical activity ordered by the provider to assist in screening
for cardiac abnormalities.
Echocardiogram.
Conceptual definition. Echocardiogram is defined as a graphic
record produced by echocardiography, in which ultrasound is utilized to
capture a picture o f cardiac structures.
Operational definition. Echocardiogram is defined as utilization of
echocardiography to further evaluate a student athlete’s cardiac function if
cardiac abnormalities identified on pre-participation physical examination.
Chest radiograph.
Conceptual definition. Chest radiograph is defined as an x-ray
image or photograph produced on photographic film or some other image
receptor by x-rays or nuclear radiation that is passed through a structure to
be imaged.
Operational definition. Chest radiograph is defined as a
radiograph o f the chest ordered by the provider to aid in diagnosis o f
clinical symptoms.
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Conceptual Framework
As a health care provider, it is important to view each patient as a
unique individual comprised o f various components; all of which must
maintain a delicate balance to promote a healthy state. Betty Neuman
recognized this need forty years ago and began the process o f developing a
conceptual model to effectively illustrate this concept. Today, researchers
commonly refer to the final product o f her extensive work, the Neuman
systems model, to guide their research. According to Tomey and Alligood
(2006), the Neuman systems model identifies every individual, whether
sick or healthy, as a holistic system that includes “physiological,
psychological, sociocultural, developmental, and spiritual” aspects. The
model largely reflects a focus on the importance o f primary, secondary,
and tertiary prevention in patient care. This theory is useful for primary
care providers, especially nurse practitioners, because it provides a basis
for assessing an individual’s overall needs in order to determine the most
appropriate preventative intervention (Tomey & Alligood, 2006).
Neuman (2007) stated that the strongest attribute o f her model is its
holistic nature that remains as applicable today as it was at the time of
initial development. Her model is easily adaptable to various healthcare
situations and takes into account the patient’s perspective while promoting
a relationship with the caregiver that supports the retention, attainment,
and maintenance o f the patient’s overall wellness (Neuman & Reed,
2007).
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Summary of the Problem
Since the rate o f sudden cardiac death in student athletes continues
to rise in the United States, health care providers must ask the question,
“What else can be done?” Although educational institutions require each
student athlete to receive a PPE prior to participating in athletic activities,
cardiovascular abnormalities remain unnoticed, resulting in the tragedy o f
the sudden death o f a young person. In order to obtain further
understanding regarding the issue o f sudden cardiac death and further
actions that may be taken to prevent it, researchers reviewed current
literature.
In the review o f literature, the researchers examined current
information regarding sudden cardiac death and its most common causes.
Also, current trends in athletic cardiovascular exams outside of the United
States were examined. One trend that was reviewed in detail was the use
o f electrocardiograms in PPEs, including the comparison o f ECG at rest
versus during exercise, further assessment o f heart murmurs, and the costeffectiveness of this test. Another study weighed the effectiveness o f ECG
versus a thorough cardiovascular medical history. The aforementioned
topics are addressed in detail in the review o f literature.

CHAPTER 2
Review of the Literature
The purpose o f our study is to determine if student athletes are
appropriately screened for cardiac risks and if the guidelines used for the
screening compare to the guidelines established by the American
Academy o f Family Physicians. According to Kung (2009), one in every
200,000 high school athletes experiences sudden cardiac death, the
majority o f which are attributed to structural heart problems. Although
most high school athletes are required to complete a pre-participation
physical exam (PPE), the concern is that these physical exams alone are
not enough to identify cardiac abnormalities.
The American Academy o f Family Physicians, along with several
other medical societies, developed a monograph as a guide for primary
care providers performing PPEs. In order to promote the health and safety
o f student athletes, providers should be performing PPEs according to the
recommended guidelines. Various research articles that address issues
related to sudden cardiac death and the pre-participation examination
follow. In addition, this chapter includes articles supporting the
theoretical framework used in the study.
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Theoretical Framework
Neuman and Reed (2007) discussed the future o f healthcare and
how the Neuman systems model remains a very applicable theory for
guiding current and future practice. At the time Neuman developed her
theory, in 1970, she intended for it to be used universally in healthcare to
connect all disciplines into an overlapping structure. Her emphasis on
patient wholeness and illness prevention strategies, applicable at the time
o f theory development, remains timeless today. With the addition o f the
spiritual dimension in 1980, the Neuman systems model became even
more applicable by including a concept that is ever present but rarely
recognized in healthcare. The authors acknowledged that the terminology
used in Neuman’s original theory can be interpreted universally, allowing
members o f other cultures to easily incorporate the systems model into
their healthcare practices. Neuman (2007) credited the “timeless and
expansive holistic perspective” (p. 112) o f the theory with being the most
valuable attribute. By identifying a patient’s internal and external
stressors and what prevention level is most relevant, the healthcare
provider may formulate the most helpful plan to best promote wellness.
The authors indicated that the healthcare provider must first
identify the patient’s needs, then partner with the patient to establish a
plan to “retain, attain, and maintain the wholistic goal o f client system
optimal wellness” (Neuman & Reed, 2007, p. 112). As technology
advances and health knowledge increases, it becomes more and more
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crucial for healthcare providers to follow a model that reaches across
boundaries o f health disciplines and cultures. According to the ideas
expressed in this article, the Neuman systems model remains the most
appropriate model to promote “unification, integration, and validation of
client healthcare processes on a continuing basis into the future for
wholistic care” (Neuman & Reed, 2007, pp. 112-113).
Using Neuman’s systems model as a guide, Gigliotti (1999)
conducted a retrospective, quantitative study of mothers, 25 years o f age
and older, who were also students. The researcher analyzed psychological
involvement o f maternal and student roles and to determine whether or not
a support system decreased the perception o f multiple role stress. Gigliotti
examined the responses o f 191 randomly selected women on a voluntary
survey that explored each subject’s involvement in maternal and student
roles, perceived social support, and perceived stress. Since Neuman’s
systems model recognized each individual as a holistic system that works
together with and against environmental stressors, it correlates readily to
the interrelatedness o f various roles and coping mechanisms to adjust to
role stress. The researchers revealed a definite relationship between the
level o f “psychological role involvement and perceived social support”
(Gigliotti, 1999, p.36) as a factor in role stress. However, the population
most greatly affected by decreased social support and psychological
component included the student mothers 37 years o f age and younger.
According to Neuman, each person possesses a flexible line o f defense
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that allows the individual to cope with constantly changing internal and
external stressors. Neuman viewed each human being as an open system
comprised o f concentric circles, the flexible line o f defense as the outer
circle. The flexible line o f defense consists o f the following five
variables: psychological, physiological, developmental, sociocultural, and
spiritual. An individual acquires and strengthens these variables
throughout his life to shield the inner circle, the normal line o f defense,
and to moderate the impact from external stressors. Stronger variables
provide greater protection against internal stressors. However, when there
is a breach in the flexible line o f defense due to weakness in a variable or
due to an extremely strong external stressor, the outer circle can no longer
provide adequate protection to the normal line o f defense, thus allowing
the delicate internal equilibrium to be disturbed (Gigliotti, 1999).
Hinds (1989) conducted a quantitative study in which the
researchers’ goals were to determine if disease related information, family
support, and level o f adaptation to the illness affected the ill person’s
quality o f life and how this correlated with Betty Neuman’s systems
model. This study was a cross-sectional design with a sample o f 87
patients diagnosed with lung cancer. The established research hypothesis
was patients who knew more about their illness and treatment, had good
family relationships, and learned to be more resourceful would have report
a higher quality o f life. The data were collected over a period o f five
months by use o f a questionnaire that retrieved information about
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functional ability, coping skills, education level, self-control issues,
information preferences, treatment, and prognosis. The author revealed
that the hypothesis was correct and that the patient’s quality o f life
depended on their functional ability and socioeconomic status. The
researchers stated that, in congruence with Neuman’s model, lung cancer
infiltrated all lines o f defense and resistance, resulting in disease. In this
study the client’s environment was compared to Neuman’s created
environment, which includes coping skills, self esteem, and willingness to
fight against disease. All o f these areas affect the patient’s quality o f life.
Primary prevention was excluded from this study because these patients
were already diagnosed with lung cancer, however secondary and tertiary
prevention were included. Secondary prevention as a part o f Neuman’s
theory involved using nursing interventions to help the patient better cope
with the illness. Tertiary prevention involved interventions to be started
on patients who went into remission and focused on preventing additional
illness or recurrence o f cancer. The researchers indicated a positive
correlation between the patient, their health, their environment, and
nursing care, thus demonstrating the interactive relationship between
stressors and how they affect the normal and flexible lines o f defense.
Jones-Cannon and Davis (2005) used Neuman’s system model to
theoretically guide their research which investigated the coping
mechanisms among African-American daughters caring for their elderly
parents. The research study was both a qualitative and quantitative study
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o f African-American women over the age o f 30 with a dependent parent
over the age o f 65 years. Upon approval from the Hampton University
Institutional Review Board, the researchers gathered data through focus
groups and surveys o f 106 voluntary participants who functioned as
caregivers for an elderly parent. The participants scored their coping
mechanisms on the Basic Interview Schedule survey. The researchers
showed 86.7% o f the participants reported praying for strength and 80.6%
used focused direction o f thinking. The researchers stated religion and
spirituality were the primary coping mechanisms used by the AfricanAmerican caregivers to defend against stressors. Neuman’s model guided
Jones-Cannon and Davis (2005) research as they investigated the
relationship o f variables causing internal and external stressors and the
ability o f caregivers to appropriately respond to the stressors.
The Neuman’s systems model was selected as the theoretical
framework to guide our study regarding pre-participation exams (PPE)
because o f the many different aspects of the theory that apply. One focus
of the theory is on the potential reaction to stressors, internal or external,
on the client’s body. For the purpose o f this study, the client is the athlete.
Athlete’s bodies are exposed to both internal and external stressors each
time they participate in competitive sports. This study concerns screening
for cardiac abnormalities that could prevent the athlete’s body from
withstanding physical stress. PPE screening would be considered a
primary prevention strategy, according to Betty Neuman’s systems model.

16
as the practitioner attempts to identify a potential problem that could be
life-threatening. An athlete with a congenital heart defect or hypertrophic
cardiomyopathy is at high risk for sudden cardiac death. Guidelines have
been established to direct practitioners on how to examine and detect the
athletes at risk. Neuman’s model was not only designed for the nurseclient relationship, but also for use with communities or organizations.
Our goal is to determine if primary care providers are performing
PPEs according to the guidelines recommended by the American
Academy o f Family Physicians and other medical societies. The current
pre-participation requirements for this state do not follow the
recommended guidelines. The information gathered in our research,
guided by Neuman’s systems model, will attempt to reveal the presence or
absence o f a deficit in the current PPE requirements. The researchers can
present the results o f this research to groups such as athletes, parents,
coaches, and sports organizations for consideration o f improvements to
current screening standards. The ideal concept o f Neuman’s theory is to
attain stability for the client. In order to maintain optimal stability for the
client with a cardiac abnormality, the abnormality must be detected,
diagnosed, and treated appropriately.
Despite the current requirements for PPEs, athletes die each year
due to undetected cardiac problems. Guidelines established by medical
societies exist in order to most-appropriately detect life-threatening
abnormalities with the PPE. This research project will examine PPEs,

17
athletes screened, and the manner in which the screening was done. Parts
o f the data collection will include patient and family cardiac history,
cardiac assessment, and documentation. Neuman’s theory is applicable to
the investigation of internal and external stressors on the body.
Furthermore, her model will be used to establish primary prevention by
detecting these cardiac abnormalities before serious complications occur.
Using Neuman’s systems theory as the framework, the ultimate goal of
this project is to examine the best practice for PPEs and compare it to
current pre-participation screenings. The researchers will provide
numerical data pertaining to current PPE practice in Mississippi in order to
better educate young athletes, their parents, and the organizations that
regulate them. In the following section, a review of related research
regarding pre-participation sports physicals is discussed.
Review of Related Research
In this section the findings o f several research articles that apply to
pre-participation physical examinations will be discussed.
O’Conner and Knoblauch’s (2010) quantitative study regarding
electrocardiogram (EGG) as a part o f the pre-participation exam (PPE),
concluded that it would be too costly to perform the exam on every
athlete. The authors also determined that the EGG was not an effective
screening tool to use for preventing sudden cardiac death. O’Conner and
Knoblauch analyzed the number o f false positives and actual lives saved
from the EGG screening and the cost o f each. They stated the cost o f
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follow up from an abnormal test for the estimated population of white and
black boys and girls was $126,392,333.00 therefore this method of
screening was not financially feasible. O ’Conner and Knoblauch also
reported that the test had poor diagnostic accuracy due to low sensitivity
and specificity. The sensitivity o f the ECG was determined to be 51% and
the specificity 61%. The study was conducted in the United States on a
sample o f high school athletes in the ninth through twelfth grade. The
sample size was 202,212 students. There was no blinding, interventions,
or comparison groups used in this study. An epidemiologic model was
used and most o f their data was collected from government sectors. Two
o f the divisions used for data collection included Medicare and the Census
Bureau (O ’Conner & Knoblauch).
O ’Conner and Knoblauch (2010) noted that a comprehensive PPE
including a “dynamic cardiac evaluation” was recommended every two
years, but failed to specifically state what this evaluation should include.
The data collection and analysis gave the number o f false positives and the
cost o f follow up with a cardiologist including an echocardiogram. The
researchers gave positive predictive values in true positive cases (PPV)
and true negative cases (NPV). The groups were broken down by race and
sex. In each group the cost o f testing and PPVs were given. Using the
data collected the ratio o f PPV to NPV would be highest in black boys and
lowest in white girls. The researchers focused the theme o f this study on
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cost effectiveness and false positives and not about the number o f lives
saved by a true positive result with the use o f ECG.
Recommendations for this study would be to include more
information about the data collection and involvement with insurance and
co-pays. During the data collection the time frame in which this data was
collected should have been stated. Another suggestion would be to place
statistical data as to how many students die each year from cardiac
abnormalities that can be detected with the ECG.
O ’Conner and Knoblauch (2010) posed a pertinent question as to
cost efficiency o f ECG alone. The financial costs were alarmingly high,
approximated to exceed $14 million annually. The researchers
recommended targeting high-risk populations for more in depth testing to
help prevent unnecessary costs. In society today, the cost o f health care is
steadily rising and this would only add to the problem. If the ECG
screening has the ability to save lives it becomes difficult to place a price
on that fact. The main weakness of the study was in the data collection.
The study was focused on Medicare costs alone. Insurance and co
payments should factor in on the cost o f these tests. Consider the
insurance premiums paid by the patient or in this case the parents o f the
patient. Some o f these expenses for these extra tests would be paid out o f
pocket and not by insurance. Peace o f mind may not have a price when it
comes to a person’s child. Another weakness o f this study was one o f the
key points which commented that the effectiveness o f screening could be
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improved by identifying students at high risk. This is an aspect o f the pre
participation sports physical exam that should already be included.
Every week more athletes die from sudden cardiac death even after
they have been medically cleared to play sports. Better screening needs to
be initiated in order to prevent these deaths. The portion of this study that
supports our research is the importance o f a thorough cardiac evaluation
including patient and family history. In addition, O ’Conner and
Knoblauch (2010) determined that lives were saved using
electrocardiogram.
Electrocardiogram versus thorough medical history. Baggish
et al.’s (2010) study o f cardiovascular screenings examined college
athletes during pre-participation exams. The purpose o f this study was to
compare the accuracy o f pre-participation screening o f medical history
and physical examination with the addition o f ECG. A sample of 510
athletes was used during the three year study however two athletes were
removed from the results due to poor image quality during the
transthoracic echocardiogram (TTE). This sample was chosen based on
the criteria that they must be 18 years or older and a newly enrolled
student at Harvard University. All athletes were screened with a physical
exam and history using the recommendations o f the American College of
Cardiology, American Heart Association, and the National Collegiate
Athletic Association (Baggish et al.).
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After the physical exam was completed and a history obtained, the
athletes underwent evaluation using electrocardiogram (ECG) (Baggish et
al., 2010). If abnormalities were noted during the ECG, the subsequent
test required was an echocardiogram. There were 83 participants with
abnormal ECGs. O f these, 11% had structurally normal hearts, three were
placed under restriction o f activity and two were prohibited from
participation in sports due to life threatening abnormal heart structure.
The researchers determined that physical assessment and cardiac family
and patient history was not sufficient in identifying athletes at risk for
sudden cardiac death. Also, the researchers concluded that specific
criteria for evaluating ECG o f athletes needed to be in place to decrease
the number o f false positive results based on trends noted during the study
(Baggish et al.).
In background given for the study, the researchers stated that to
their knowledge the ECG had never been evaluated as part o f the pre
participation screening for athletes (Baggish et al., 2010). This study was
a quantitative, cross-sectional comparison o f screening strategies. No
theoretical framework was specified for the study. Statistics were
calculated for positive and negative results and sensitivity and specificity
o f tests. The 2-tailed t test and the Mann-Whitney were used for further
statistical analysis. The confidence interval was calculated using the
Clopper-Pearson methods. The results o f all tests were stratified by
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ethnicity and sex. The performance and evaluation o f the ECG and TTE
were hased on current standard o f care guidelines (Baggish et al.).
Because of the steps taken to prevent any skewed results, the
information in the study was reliable (Baggish et al., 2010). Researchers
took precautions to prevent any assumptions or false perceptions by
physicians assessing these tests. Previous test results were not divulged to
the physicians prior to their assessments. The ECGs were interpreted
without prior knowledge o f physical examination or medical history.
Likewise, the TTE was evaluated with no prior history or physical exam
o f the athlete. This added to the validity o f the results of the study and
diminished the possibility of bias due to knowledge o f prior test results
(Baggish et al.).
This information is useful in our study o f pre-participation exams
because o f the data determining the helpfulness of ECG and TTE in
finding life-threatening heart defects. One aspect that hinders the use of
ECG is the large number of false positives. The main point giving our
study strength is the researchers’ conclusion that physical exam alone is
not effective enough to detect cardiac abnormalities that may lead to
sudden cardiac death.
ECG resting versus ECG exercising. Sofi et al. (2008)
performed a quantitative, cross sectional study to evaluate the significance
o f incorporating resting and exercise electrocardiography into routine
preparticipation exams for athletes involved in competitive sports. The
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inspiration for the study stemmed from recent debate over the use of
routine electrocardiography during preparticipation exams. The
researchers reviewed the Italian study from Corrado et al. (2006) where
the need for extensive medical examination was demonstrated as well as
the position statement o f the American Heart Association (AHA). The
AHA position statement does not support the routine use of
electrocardiography for all participants (Sofi et al.).
The study population included athletes identified during initial
preparticipation screenings with abnormal cardiac findings (Sofi et al.,
2008). The initial screening phase included obtaining written consent,
personal and family history, physical examination, and resting and
exercise electrocardiography. The athletes with abnormal findings were
referred to the Institute o f Sports Medicine in Florence, Italy data collected
during the follow-up examinations o f these 30,065 high risk athletes were
used for the purpose o f their research (Sofi et al.).
Sofi et al. (2008) used a five year cross sectional study design.
The statistical analysis was performed using SPSS software for Windows
with the parametric continuous variables expressed as means and standard
deviations and the non-parametric data expressed as median and range.
The researchers used logistic regression analysis to determine potential
factors leading to disqualifications among the competitive athletes.
Sofi et al. (2008) findings of the athletes referred to the Institute of
Sports Medicine included a mean age was 30.7, with a range o f 5-92
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years. Less than 0.5% o f the athletes were referred because o f personal or
family history indicators and 3% for physical examination findings.
During the resting electrocardiography, 6% o f the participants were found
to have abnormalities and 46.9% o f these individuals were aged 30-50.
During the exercise electrocardiography, 4.9% o f the population had
identified abnormalities and 48.9% o f them were over the age o f 30.
Following the screening, 159 athletes were deemed not eligible to
participate in competitive sports due to cardiac abnormalities. O f the 159
athletes, only six had problems identified during the history and physical
portion o f the screening and 126 athletes had a normal resting
electrocardiography. Most athletes were disqualified from participation in
competitive sports due to the findings o f the exercise electrocardiography,
and 56 participants demonstrated potential fatal cardiac disorders during
the screening (Sofi et al.).
The researchers concluded the use o f resting and exercise
electrocardiography was pertinent for accurately assessing competitive
athletes for cardiac health risks especially middle aged and older adults.
The individuals who were disqualified did not demonstrate consistent
abnormalities during the history, physical exam or resting
electrocardiography, however abnormalities were noted during the
exercise cardiography. Sofi et al. (2008) stated the use of
electrocardiography during preparticipation exams was far from being
routine but the results o f the research continue to raise several unresolved
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ethical and practical questions o f importance. The cost o f such screening
also continues to be o f an item o f debate.
Further research is needed for younger competitive athletes and
athletes o f varying ethnic backgrounds. Sofi et al. (2008) stated that 98%
o f the participants o f the study were white. The incidence o f identifying
cardiac abnormalities with exercise electrocardiography despite normal
history and physical examination is significant for our research as we
determine if the guidelines established by the Mississippi High School
Activities Association are appropriate for identifying young athletes at risk
for sudden cardiac death and if primary care providers are using
appropriate screening tools during preparticipation exams.
Examination trends outside the U.S. Corrado et al. (2006) stated
that since 1980 the leading cause of death among athletes is sudden
cardiovascular death related to hypertrophic cardiomyopathy. The
researchers completed a three-phase, longitudinal study of the trends in
sudden cardiovascular death among athletes and non athletes. The goal of
the study was to evaluate trends and causes o f death in Italy after Italian
law required preparticipation screening for athletes between the ages of 12
and 35 years involved in competitive sports. The preparticipation
screening included collection o f personal history and family history,
physical examination and a 12-lead ECG. The researchers also performed
a parallel study o f the trends among the athletes that were disqualified
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from competitive sports due to cardiac abnormalities identified during the
pre-participation screening (Corrado et ah).
The design o f the research was a population-based study set in the
Veneto region o f Italy from 1979 until 2004. The population studied
included athletes and non athletes between the ages o f 12 and 35 years that
experienced sudden cardiac death. The Fisher exact test was used for the
statistical analysis and the trends were calculated using Stata version 7.0
(Corrado et al., 2006).
Corrado et al. (2006) identified a decrease in the incidence rate of
sudden cardiovascular death by 89% among young athletes who took part
in pre-participation screenings while the death rate remained unchanged
among the non-athletic population o f the same age who did not receive
screening. The study began three years prior to Italian law requiring the
pre-participation exams. Prior to the required preparticipation screening,
the average death incidence in young competitive athletes was 4.19 per
100,000 persons per year. During the early phase o f the research study,
the rate decreased to 0.87 and by the late phase of the study the death
incidence rate decreased to 0.43. Another significant finding o f the
research included that no deaths were reported among the individuals
disqualified from competitive sports during a long-term evaluation period
following the disqualification. The researchers demonstrated a significant
decline in the death rate and the mortality rate in the Italian Veneto region
over the course o f the 26-year study (Corrado et al.).
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Further research o f the effects o f preparticipation screening on
sudden cardiac death among competitive athletes is necessary (Corrado et
al., 2006). The ethnicity o f the people the Veneto region o f Italy was
primarily white with very few other ethnic groups represented. The
researchers also stated the study was not a controlled trial designed to
compare screening and non-screening techniques. Recommendations for
the study included specifying the cost associated with the preparticipation
screening and the additional cost o f further evaluation o f the individuals
identified as at-risk (Corrado et al.).
The researchers demonstrated in their findings the significance of
pre-participation screenings on decreasing the incidence o f sudden cardiac
death among competitive sport athletes (Corrado et al., 2006). The
purpose o f our research study is to determine if the pre-participation
screenings o f student athletes in Mississippi are comparable to the
screenings o f the athletes in this study and if the risk for sudden cardiac
death can be identified and prevented.
Accuracy of electrocardiograph interpretations. Hill et al.
(2011) completed a quantitative study investigating the accuracy of
electrocardiograph interpretation by pediatric cardiologists. The
researchers made reference to the 2006 Italian study in which the death
rate significantly declined following the requirement of
electrocardiographs for competitive sport athletes and the 2007 American
Heart Association position statement which does not support the routine
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use o f electrocardiographs during preparticipation sports examinations.
Hill et al. (2011) stated if electrocardiographs (ECGs) were determined to
be beneficial and became the standard in screening for risk o f sudden
cardiac death among athletes; it would be o f importance to consider who
would interpret these tests and make recommendations based on the
findings (Hill et al).
The Institutional Review Board o f Stanford University approved
the researcher’s study and informed consent was obtained from the
participants. Hill et al. (2011) created an online survey o f 12-lead ECG
tracings and emailed the survey to the 212 members o f the Western
Society o f Pediatric Cardiology. The online survey consisted o f 18 ECG
readings with correlating patient demographic information and the
following multiple choice questions: was the ECG normal; what additional
tests should be ordered; and would they recommend allowing the
individual to participate in athletic events based on the ECG reading. Hill
et al. asked on their survey two fill-in-the-blank questions: describe the
interpretation o f the ECG; and what disease they thought the individual
may have. Prior to emailing the survey, two pediatric electrophysiologists
completed the survey. Both o f the electrophysiologists were in complete
agreement on each ECG interpretation and recommendations for
participation in competitive sports. These results were used as reference
to score the respondent’s interpretations. Fifty-three pediatric
cardiologists completed and returned the survey, with a majority of the

29
respondents practicing in university based facilities that read more than
100 ECGs per month (Hill et ah).
The returned surveys were scored based on the correct diagnosis
and the correct recommendations for athletic participation. The statistical
methods used to analyze the data included mean score and standard
deviation. Comparisons using Chi-square and Student t-test were
performed. A p value o f < .05 was considered significant (Hill et al.,
2011 ).
Hill et al. (2011) revealed there were inconsistencies in
appropriately diagnosing individuals based on ECG readings, ordering of
follow-up procedures, and appropriate recommendations for participation
in competitive sports. The range o f scores for accurately identifying
conditions based on the ECG reading ranged from 34% to 98%.
Hypertrophic cardiomyopathy was correctly identified by 59% o f the
respondents and normal ECG readings were identified by 71 % o f the
respondents. The researchers demonstrated 68% sensitivity and 70%
specificity for recognition o f abnormal ECG readings and a false positive
rate o f 30% and a false negative rate o f 32%. The mean score for
correctly advising the athlete about participation in competitive sports was
14 out o f 18 (78%).
According to Hill et al. (2011), the ECG reading for hypertrophic
cardiomyopathy was allowed by 20% o f the respondents to participate in
sports, while the patient displaying a normal ECG reading was advised not
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to participate in competitive sports by 26% o f the respondents. The
respondents also ordered an additional 380 tests unnecessarily and 340
tests were not ordered which could have been beneficial in correctly
diagnosing the individuals. The researchers also demonstrated no
statistical significance between the interpretations based on their level of
expertise o f the respondent (Hill et al.).
Hill et al. (2011) concluded there continues to be discrepancies in
interpretation o f ECG readings even among pediatrics cardiologists. In
the United States, if a young athlete is screened during a pre-participation
exam using an ECG, the healthcare professional interpreting the reading
often does not have the skill or expertise o f the respondents o f this
research study. The consequences o f inaccurate interpretations include
false reassurance for athletes in whom true abnormalities were not
identified. Thus, costs were increased for unnecessary follow-up testing in
athletes with misinterpreted normal ECGs and the detrimental physical
and psychological effects o f disqualifying athletes from participating in
sports with misinterpreted normal ECG readings (Hill et al.).
Hill et al. (2011) identified the small, self-selected population to be
a limitation for their study. They also stated that the participants were
supplied with very limited clinical information for each scenario and the
computer interpretation was not provided for the ECG readings. Finally,
although the electrophysiologists were in 100% concordance for each
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ECG interpretation, their interpretations could be debated among other
experienced electrophysiologists (Hill et al.).
Sudden cardiac death among young athletes continues to be
devastating to families, teammates, and friends. Further research is
needed for electrocardiograph interpretation by primary care providers
who are more likely to be screening young competitive athletes during
pre-participation exams. The findings o f this research study are
significant as we determine appropriate screening tools for young athletes
in the state o f Mississippi. As we research current practices for pre
participation exams for student athletes, it will be o f importance for us to
consider the value o f routine ECGs for student athletes and the
interpreter’s level o f expertise in regards to ECG interpretation.
Cost effectiveness of ECG use in pre-participation exams.
Wheeler et al. (2010) examined the cost-effectiveness o f performing an
electrocardiogram (ECG) in addition to the routine health history and
physical examination currently required for pre-participation
cardiovascular screening in young athletes. By utilizing various pre
published, publicly available epidemiologic and pre-participation
screening data from a European study, researchers performed a
retrospective and longitudinal quantitative data review to develop a
decision analysis, cost-effectiveness model to analyze findings. By using
the decision model and collected screening data, researchers projected cost
and survival rates for boy and girl athletes aged 14 to 22 years in the
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United States. The model included the following screening options: no
screening, American Heart Association’s recommendation and current
standard o f cardiovascular health history with physical examination, and
the European Society o f Cardiology Consensus Panel’s recommendation
o f a 12-lead ECG in addition to a cardiovascular history and physical.
Researchers organized subject data into four categories according to
whether the patient, upon screening, yielded a false positive, false
negative, true negative, or true positive, based on the findings o f the
examination and actual presence or absence o f underlying cardiovascular
abnormalities. Researchers then used a societal perspective to analyze
costs and benefits, including longitudinal effects o f interventions with an
added three percent discount rate, findings expressed in money per lifeyear saved. To approximate cost, researchers obtained data from the
National Center for Health Statistics from 2004, taking into account
history, physical, ECG, secondary testing costs from Medicare, and the
Consumer Price Index. They also included travel costs for screening and a
group discount for mass screenings, estimated to be approximately five
dollars per ECG (Wheeler et al.)
According to Wheeler et al. (2010), using an ECG in addition to
current American Heart Association standards o f cardiovascular-focused
history and physical examination certainly decreases the incidence of
sudden cardiac death while maintaining an acceptable cost-effectiveness
ratio o f $76,000 per life-year saved. While cost is a major concern, the
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researchers used the findings o f this study to imply that by adding an ECG
to pre-participation physicals the number o f life-years saved is not
insignificant. Researchers note that by performing mass ECG screenings
this cost will likely drop significantly. Researchers in this study suggested
that while the common practice o f obtaining a thorough cardiovascular
history and physical for young athletes is useful, adding an ECG to this
practice is extremely helpful in detecting potentially fatal abnormalities
that often go unnoticed (Wheeler et al.)
One o f the strengths o f this study was that researchers obtained
data from various sources spanning over a long period o f time. By
following the data for 25 years, this not only analyzed findings upon the
initial screening, it also followed the subject several years later to assess
whether the initial screening method used was effective. Also, since
researchers collected the data fiom sources other than themselves, biases
are less likely to surface.
One major weakness of this study was that much o f the data
analysis focused on a European study (Wheeler et al., 2010). Researchers
also presented data from the United States and Italy, but not as heavily as
that from Europe. Epidemiology o f sudden cardiac death in young athletes
differs from region to region with hypertrophic cardiomyopathy as the
most common cause in the United States. These differences may
demonstrate different findings upon a similar study within the United
States. However, according to this source, no studies currently exist that
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address this issue. Also, this study followed data instead o f actual contact
with the subjects involved. If other contributing factors surfaced, it is
likely the researchers may have missed those (Wheeler et al.).
This article is relevant to the intended research project because the
researchers addressed the monetary aspect o f adding ECG testing to a
general sports physical. Although schools require young athletes to
undergo a pre-participation exam prior to engaging in sports, children
continue to die in the United States due to cardiovascular abnormalities
unrecognized on a standard exam. A major reason this has not been
incorporated into pre-participation physicals in the United States is the
expense to the family and to the country as a whole. If we are to
adequately present the need for additional testing and the benefits o f
incorporating an echocardiogram, it is essential to also present the
financial aspect.
Murmurs and ECG for pre-participation physical exams.
Movahed and Ebrahimi (2007) recognizing a lack o f information
regarding prevalence o f abnormalities in patients referred for
echocardiography following a diagnosis of heart murmur, examined data
to assess the actual percentage o f these patients with positive findings.
Utilizing records from a teaching hospital in California, researchers
performed a retrospective, quantitative review of 3,460 echocardiogram
reports o f patients with a documented diagnosis o f heart murmur as the
reason for the study. For comparison, 4,224 reports o f patients with
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alternate indications for an echocardiogram, such as chest pain and
shortness o f breath, were used. Reports included patients ranging from
ages 12 to 97. The patients’ initial clinical presentations and races were
not noted in this study. Researchers analyzed findings using chi-square
tests to differentiate occurrence rates o f valvular abnormalities upon
echocardiographic evaluation between those screened with the diagnosis
o f heart murmur and those screened for other reasons. Also, they analyzed
statistics using SPSS software version 13 (Movahed & Ebrahimi).
In their findings, researchers demonstrated a higher prevalence of
girls were referred for a diagnosis o f heart murmur, but a greater
prevalence o f boys were found to have actual valvular abnormalities.
There was an increased prevalence o f valvular abnormalities on studies of
those referred for heart murmur as opposed to those referred for other
reasons. Overall, o f all patients referred for an echocardiogram for the
diagnosis o f heart murmur, nearly 50% were positive for valvular
abnormalities, revealing the importance o f pursuing further examination
upon identifying a heart murmur (Movahed & Ebrahimi, 2010).
One o f the strengths of Movahed and Ebrahimi’s (2010) project
was a large sample was used for data collection. With a greater sample
size, researchers were able to obtain information about nearly 8,000
subjects o f varying ages and demographics to generate information that is
valuable in assisting practitioners to make sound decisions about what to
do when they encounter patients with a heart murmur.
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One o f the weaknesses o f Movahed and Ebrahimi’s (2010) study
was that retrospective data were used instead o f current and longitudinal
data. Although the study encompassed a large sample, the sample was
limited because it only reviewed singular results instead o f monitoring the
subjects over an extended period o f time. The study also reflected bias
because the database researchers used for data collection was taken from a
tertiary referral center. The hospital where the echocardiograms were
performed served as the primary referral site for this particular clinic.
Another weakness o f this study was that since it encompasses such a broad
age range o f subjects, the data may be skewed according to age. Also, the
study mentioned the importance o f cost effectiveness o f echocardiography
for further testing, but did not examine whether it was cost effective or
not.
This study is relevant to the research project because the
researchers explored the usefulness o f echocardiograms in assessing for
potentially fatal cardiovascular abnormalities during PPEs in young
athletes. Since the purpose o f the project is to analyze the current standard
o f care during PPEs and provide information that suggests best practice, it
is important to provide information that supports or discourages the use of
different tools in performing a thorough cardiovascular assessment. Since
echocardiography is a tool used routinely as the standard o f care in other
countries, it is pertinent to present information regarding the usefulness of
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echocardiograms to evaluate whether it would be useful to include this
practice to promote better care for young athletes in the United States.
Sudden cardiac death in young athletes. Maron et al. (2009), in
a retrospective, quantitative review, sought to provide a yearly estimate of
the number o f young athletes in the United States that experience sudden
death. For the purposes o f this study, sudden death involved sudden death
o f a young athlete by cardiovascular disease, trauma, commotio cordis, or
heat stroke. Researchers obtained the study population by utilizing
various internet databases and search tools including, but not limited to,
LexisNexis, Burrelle’s Information Services, and Google. By using search
results from the aforementioned sites and others, researchers narrowed the
population to 1,866 subjects that met the following criteria: participation
in an organized sport that involves vigorous training and competition
against others and the occurrence o f sudden death while participating in
these activities. Then, researchers compiled information into a database
they developed for the specific purpose o f this study, containing data
spanning from 1980 to 2006 and including boys and girls o f various races,
ranging from ages eight to 39. Using this data as a starting point,
researchers used a tracking process to develop a more specific profile for
each subject by analyzing individual autopsy reports and obtaining
additional data from family members or witnesses o f the sudden death
event. To obtain the incidence rate o f sudden death, researchers used the
following formula: average number o f sudden death events occurring from
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2001 to 2006 divided by number o f all sports participants during the same
time period in the United States (Maron et ah).
According to the findings by Maron et al. (2009), occurrence rates
o f sudden death in young athletes have increased significantly from 1980
to 2006 at a rate o f six percent per year with the highest occurrence of
56% from cardiovascular causes, most commonly hypertrophic
cardiomyopathy. From 2005 to 2006, 76 sudden death events were due to
cardiovascular causes and were experienced more in nonwhite than white
athletes. Thirty-five percent o f subjects experienced sudden death from
other causes such as trauma, commotion cordis, or heat stroke. According
to the researchers, results o f the current study show a dramatic increase in
sudden death occurrence in young athletes in comparison to prior studies.
Researchers report their concern that due to underestimation o f sudden
death in previous studies, there is a decreased awareness and therefore
decreased enthusiasm for preventative measures such as mass PPE
screenings, set standards of disqualification, access to automatic external
defibrillators, and better protective equipment (Maron et al.).
One o f the strengths o f Maron et al.’s (2009) study was that it
incorporated a diverse and randomly selected subject population, therefore
decreasing researcher bias. Also, because o f the substantial size and
diversity o f the subject population, researchers were able to present a more
accurate picture o f the statistics as opposed to a smaller, more
concentrated population selection.
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One o f the weaknesses Maron et al.’s (2009) study was identifying
the number o f sudden deaths that researchers were unable to include due
to the unavailability o f autopsy reports or documented deaths via internet
databases. Also, some sudden deaths occur during off-season times.
There is no protocol or public, centralized database for reporting sudden
deaths o f the young athlete, increasing the likelihood that there are many
that are overlooked. Since this study took into account only data through
2006, new data is certainly needed to demonstrate whether the steadily
increasing occurrence rate of sudden deaths in young athletes in a
continuous trend.
This article is relevant to the research project because the
researchers underscored the incidence rate o f sudden death in young
athletes. While Marion et al. (2009) did not focus on cardiac-specific
death alone, it was suggested that sudden death due cardiovascular causes
is more common than other causes. In addition, the researchers noted that
more attention should be focused on preventative measures for this
growing problem in the United States. Researchers presented concrete
data in this study that suggested that the incidence sudden death in young
athletes, especially sudden cardiac death, is increasing. However, there is
ample room for improvement that promotes prevention.
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Summary of Related Literature
In summary o f the nine studies reviewed it was determined that
physical examination alone did not always reveal cardiac abnormalities.
Information in the studies revealed that sudden cardiac death is becoming
more prevalent in our young athletes. Also studies showed that lives were
saved from expanded testing done during pre-participation screenings.
The studies concluded that the electrocardiogram and
echocardiogram are affective in identifying cardiac abnormalities.
However, the electrocardiogram has a high rate o f false positive results
and when an EKG is abnormal further testing is indicated which can be
costly. One o f these tests is the echocardiogram. The echocardiogram is
used to examine heart structure and blood flow in evaluation for cardiac
abnormalities. This test is also costly, but is a highly sensitive test used in
diagnosing cardiac abnormalities.

CHAPTER 3
Methodology
The purpose o f this study was to evaluate the cardiac portion o f the
pre-participation exams (PPE) based on the current guidelines given by the
AAFP. The researchers conducted a retrospective chart review and
obtained data from 300 medical records o f boys and girls, ages 13-20
years, in northeast Mississippi. In this chapter, an overview o f the setting
for the research, the sample population, and implementation o f the project
is presented.
Setting
A convenience sample o f 300 charts was selected from family
practice clinics in a rural southern state. The office manager at each clinic
identified patients with the ICD-9 code V70.3 for PPE. Each chart was
reviewed by the researchers and then replaced by the office manager of the
clinic.
Sample
Due to the persistent occurrence o f sudden cardiac death among
individuals participating in athletic activities despite medical clearance
using current PPE guidelines, the population studied was student athletes
seeking pre-participation sports screening. Criteria for the sample
included student athletes between the ages o f 13 and 20. In addition, it
was required that these patients had sought care for a pre-participation
sports physical in a family medical clinic within the past five years.
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Implementation of the Project
The research design used was a quantitative retrospective chart
review. The researchers reviewed the current form required by the
Mississippi High School Activities Association in comparison with pre
participation monograph developed by the AAFP.
Protection of Human Subjects
First, the researchers obtained permission from the Institutional
Review Board (see Appendix A) at a public university in northeast
Mississippi and three primary care clinics in north Mississippi (see
Appendix C). The study was a retrospective chart review and no physical
contact was made with the patient. No identifying information was
obtained during data collection using the data collection worksheet. No
information was obtained to identify the clinics where the data was
collected. Therefore no risks for the patient or clinics were identified
during the research study.
Data Collection
Each researcher reviewed the first 100 charts from each clinical
site pulled with ICD-9 code V70.3 at selected clinical sites for a total of
300 charts. The office manager at each site pulled the charts with the
specified ICD-9 code and replaced them after the information needed was
gathered. A data collection worksheet (see Appendix D) was used to
gather data from the selected charts that included the patient’s age,
medical history, family history, cardiac exam, and additional cardiac
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testing. No patient identifiers were recorded on the data collection
worksheet. The information was stored on a password protected universal
storage bus (USB) device and one computer as a password protected
document for a backup copy. The data collected were used to determine
whether or not student athletes were appropriately screened for cardiac
risks and if, upon comparison, the guidelines used for the screening are
similar to the guidelines established by the AAFP.
Statistical Analysis
Researchers compiled information from the data collection tool
into an Excel spreadsheet. Means, standard deviation, frequencies, and
percentages were used to describe the sample. Analysis o f variance
(ANOVA) was used to compare clinic groups and provider groups.

CHAPTER 4
Data Analysis
The purpose o f this study was to determine if student athletes are
appropriately screened for cardiac risks and if the guidelines used for the
screening compare to the guidelines established by the American
Academy o f Family Physicians.
Sample Characteristics by Clinic
Table 1 displays the characteristics o f the sample by clinic.
Descriptive statistics for the overall sample show that 60.3% o f the sample
were boys and 39.7% were girls. Data for race and ethnicity show that
52.6% o f the sample was African American, while 46.6% o f the sample
was identified as White. In terms o f age, subjects ranged from age 13 to
20, with an average age o f 14.85 years.
Table 1
Individual Characteristics as a Percentage o f the Sample by Clinic

Gender

CUnicl
(N=Si9)
N
Pet.

Clinic 2
(N=101)
Pet.
N

Clinic 3

Totals

{N=100)
jN
Pet.

{N=300)
Pet.
N

Boys

62

34.3%

50

27.6%

69

38.1%

181

100.0%

Girls

37

31.1%

51

42.9%

31

26.1%

119

100.0%

N

Pet.

N

Pet.

N

Pet.

N

Pet.

\\Tiite

37

26.4%

63

45.0%

40

28.6%

140

100.0%

African Ammcan

62

39.2%

38

24.1%

58

36.7%

158

100.0%

Hispanic

0

0.0%

0

0.0%

1

100.0%

1

100.0%

Asian

0

0.0%

0

0.0%

1

100.0%

1

100.0%

Rac^Tthmdty
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Research Question One.
The first research question o f the study was: during the pre
participation exam was the student athlete’s cardiac health history
obtained? Analysis o f the research data indicated all (100%) o f the 300
student athletes had a cardiac history completed during the pre
participation exams. Data analysis also indicated that over 82% o f the
student athletes reported no family history o f cardiac problems (see Figure
1). When looking at the cardiac health history o f the individual student
athlete, results show that nearly 98% o f participants did not have a
personal history o f cardiac related health problems (see Figure 2).
100.0
82.3
80.0
60.0

p
a

40.0
17.7

20.0
0.0
No Family History
o f Cardiac Problems (n=247)

Family History
of Cardiac Problems (n=57)

Figure 1. Documentation o f Family's Cardiac Health History
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97.7

90.0
80.0
70.0
60.0
50.0
40.0
30.0
20.0
10.0

-2v3-

0.0

No Individual History
of Cardiac Problems (n=293)

Individual History of
Cardiac Problems (n=7)

Figure 2. Documentation of Individual's Cardiac Health History
Research Question Two.
The second research question was: on pre-participation exam, was
a cardiac exam documented? Results o f the analysis indicate that nearly
the entire sample (99.7%) had a cardiac exam that was documented in the
medical record (see Figure 3).
99.7

100.0

90.0
80.0
70.0
^ 60.0
S 50.0
^ 40.0
30.0
20.0
10.0
0.0

No (n= l)

Figure 3. Documentation of Patient Cardiac Exam

Yes (n=299)
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Research Question Three.
The final research question o f the study was: if abnormalities were
identified, were further cardiac tests such as electrocardiogram,
echocardiogram, chest radiograph, etc. performed? The data indicate that
few cardiac abnormalities were found among the patients in this particular
sample. Out o f a total o f 300 patients, only 1 (0.3%) electrocardiogram
was ordered, 6 (2.0%) patients were referred for an echocardiogram, and
no chest radiographs were ordered (see Figure 4).
100.0

98.7

97.0

100.0

w 50.0
a: 40.0

0:3— t o

0:0— 070

Electrocardiogram

Echocardiogram

Chest Radiograph

Test
II No ■ Yes il Not Applicable

Figure 4. Tests Performed After Identification of Cardiac Abnormalities.
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Summary of the Data
O f the 300 subjects in the research study, 60.3% were boys and
39.7% were girls. All patients were in the age group o f 13 to 20 years of
age. O f these patients, 52.6% were African American, while 46.6% were
white. Findings indicated that during their pre-participation exams over
82% o f the student athletes reported no family history o f cardiac problems.
Also, results show that nearly 98% o f participants did not have a personal
history o f cardiac related health problems. Nearly the entire population
sample, 99.7%, had a documented cardiac exam. The data indicate that
few cardiac abnormalities were found among the patients in this particular
sample. From the sample o f 300 patients, only one required an
electrocardiogram, six required an echocardiogram, and no patients
received a chest radiograph.

CHAPTER 5
Summary and Conclusions
In this study, researchers sought to evaluate whether or not student
athletes in Mississippi are appropriately screened for cardiac risks during
pre-participation physical examinations (PPEs). Betty Neuman’s Systems
Model served as the study’s conceptual framework. Questions the
researchers attempted to answer through this study included:
1)

During the pre-participation exam was the student athlete’s cardiac

health history obtained?
2)

On pre-participation exam, was a cardiac exam documented?

3)

If abnormalities were identified, were further cardiac tests such as

electrocardiogram, echocardiogram, or chest radiograph performed?
The study population included 300 patients, boys and girls,
between the ages o f 13 and 20. This population consisted solely o f student
athletes seeking pre-participation sports screening. A convenience sample
o f 300 charts was selected from family practice clinics in north
Mississippi. Each patient had a primary diagnosis o f sports physical, ICD9 code V70.3. Data was collected using a data collection tool designed by
the researchers.
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Summary of Findings
O f the 300 subjects studied, 60.3% were boys while 39.7 were
girls. All patients were in the age group o f 13 to 20 years o f age. O f these
patients, 52.6% were African American, while 46.6% were white.
Findings indicated that during pre-participation exams 100% o f providers
obtained a comprehensive cardiac history on each student athlete in the
sample, and over 82% o f the student athletes reported no family history of
cardiac problems. Also, results showed that nearly 98% o f participants
did not have a personal history o f cardiac related health problems. Nearly
the entire population sample, 99.7%, had a documented cardiac exam.
The data indicate that few cardiac abnormalities were found among the
patients in this particular sample. From the sample o f 300 patients, only
one required an electrocardiogram, six required an echocardiogram, and
no patients received a chest radiograph.
According to this study, local healthcare providers obtained and
appropriately documented personal and family health histories on all
patients and used these findings to guide care. Also, 99.7% o f providers
documented a cardiac examination, indicating a very high compliance rate
with documentation. Furthermore, when abnormalities were identified on
physical examination, providers adhered to guidelines by referring patient
for echocardiogram or electrocardiogram. The chest radiograph was not
utilized at all.
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One incidental finding o f this study was inconsistency among
providers regarding which PPE form was used. While some providers
used the Mississippi High School Activities Association (MHSAA) form,
others used forms provided to the patient by his or her school. No
provider used the form provided by the AAFP. While the majority o f
patients with history or physical exam abnormalities were referred for
pediatrician clearance or further studies, there was a small number o f
patients found to have elevated blood pressure on examination that were
cleared for sports participation.
Findings o f this study provide evidence that the majority of
healthcare providers in rural Mississippi are in compliance with American
Academy o f Family Physicians (AAFP) guidelines in regard to obtaining
and documenting cardiac history, cardiac examination, and further studies
when indicated. However, a small percentage o f physicians did not
document a cardiac examination. AAFP requires a focused cardiac
physical examination on each patient receiving a PPE. While a large
number o f providers are in compliance, findings indicate room for
improvement in order to successfully prevent the occurrence o f sudden
cardiac death by performing a thorough cardiac history and exam.
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Limitations
This study was limited due to the small sample size and to the
limited number o f locations. Since the project was limited to three clinics,
findings may not be representative o f larger populations or different
geographical locations, providing less generalized results. Another
limitation to the study was a lack o f racial diversity. Also, information
provided by the patient could not be validated with the patient to insure
accuracy and truthfulness. Another limitation identified was that although
a thorough cardiac exam may have been performed, if it was not
documented, the data were not available during the chart review. There is
also the possibility o f error in data collection and statistical analysis.
Implications for Nursing
Findings o f this retrospective study reveal implications for clinical
practice o f health care providers. Sudden cardiac death, while only
occurring in a small percentage o f young athletes, is a largely preventable
incident. The issue poses a question for healthcare providers: What can be
done to prevent the occurrence o f sudden cardiac death? One change that
may assist providers in screening for cardiovascular abnormalities more
thoroughly is the decision to use one screening form universally. The
AAFP makes a thorough screening form available to providers, yet there is
currently no consensus among providers about a single best form to use.
Results o f this study were disclosed to healthcare providers at
participating clinics in order to assist in identifying areas o f improvement
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in the way PPEs are currently performed. The AAFP physical form was
provided along with results to provide an example o f the recommendations
implied. Providers have a heavy responsibility to insure the safety o f the
public. This certainly includes the young people o f our communities.
Therefore, it is o f utmost importance that providers are provided with
ample education and updates on current guidelines in order to improve
practice and clinical outcomes.
Recommendations for Future Studies
This study identifies that further research on PPEs in Mississippi is
necessary. Recommendations o f this study include encompassing a larger
geographic area in data collection, increasing sample size, and extending
the length o f study. Researchers suggest an experimental, longitudinal
study with implementation o f a universally decided upon PPE form to
evaluate whether or not there is a decrease in the number o f sudden
cardiac death in young athletes in the state o f Mississippi. By using these
added research methods, providers would receive a valuable body o f
knowledge they may use to enhance their practice.
Recommendations for Practice
Researchers recommend continuing education seminars across
Mississippi that would be available to providers. In these seminars,
instructors would present current guidelines and updated standards o f
practice regarding the conduction o f PPEs. In addition, researchers
recommend the presentation o f study findings to local schools, focusing
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on those who provide individualized school forms for providers to
complete while conducting the PPE. It is highly important to educate
school administrators on current guidelines to insure the best care and
protection o f their students.
Recommendations for Education
As a result o f this study, researchers believe it would be beneficial
to include current PPE guidelines and the appropriate performance o f a
PPE in medical and nursing schools. By educating new providers, nursing
and medical school faculty would play a part in educating experienced
providers when these new providers begin to practice. Also, researchers
recommend presenting findings o f the study at educational nursing and
medical seminars for students and teachers throughout the state o f
Mississippi.
Summary
Due to findings o f this study, researchers recommend utilization of
a universal protocol in pre-participation physical examinations (PPEs),
incorporating the use o f the same form consistently. Also, researchers
suggest an emphasis on continuing education for healthcare providers
regarding PPEs. It is the responsibility o f primary care providers to insure
the safety o f young athletes by conducting a focused screening on each
individual, including a thorough cardiovascular history and physical.
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Appendix B
Data Collection Worksheet
1.

Gender:

2.

Age: _______

3.

Height: _______

4.

Weight: _______

5.

Blood Pressure: Systolic_________

6.

Race:

(0) Boy

(0) White

(1) Girl

(1) Black

(3) Non-Hispanic
7.

(1) Yes

(1) Yes

Was a cardiac exam documented?
(0) No

10.

(4) Asian

Did the patient have a history o f cardiac problems?
(0) No

9.

(2) Hispanic

Did the patient have a family history o f cardiac problems?
(0) No

8.

Diastolic:__________

(1) Yes

If cardiac abnormalities were identified was a referral made to

cardiology?
(0) No
11.

Was an electrocardiogram done?
(0) No

12.

(4) School’s

(5) Other

What was the payer source? (0) PPG (1) Medicaid (2) Medicare
(3) Self

16.

(1) Yes

What form was used during the PPE? (1) MHSAA (2) AAFP
(3) Clinic’s

15.

(1) Yes

Was a chest radiograph done?
(0) No

14.

(1) Yes

Was an echocardiogram done?
(0) No

13.

(1) Yes

(4)Tricare

What was the main diagnosis for the PPE?_____________________
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Appendix C
Collaborative Research (Project) Agreement
This agreement is to be utilized when two or more graduate student(s)
decide to conduct collaborative research in order to fulfill a research
project requirement.
Investigators:
1. Alisha Tenhet
2. Erin McGraw
3. Jennifer Caldwell
Project Chair:
1. Dr. Johnnie Sue Wijewardane, Ph.D, FNP-BC
Project Members:
1. Dr. Mary Smith, DNP, FNP-BC
2. Dr. Patsy Smyth, DSN, FNP-BC
Purpose of the Research Project:
We understand that conducting collaborative research is a challenging
endeavor that can yield positive results. In order to maximize its
advantages we agree to the following terms:
A. Distribution of Workload
During the completion o f this research project, we agree that each o f
the members will contribute equally to the project. Recognizing that
each individual brings different strengths to the group process, we
have agreed upon the following distribution o f work:
Workload Distribution (%)
Investigator A
Alisha Tenhet (35%)

Investigator B
Erin McGraw (35%)

Investigator C
Jennifer Caldwell (30%)

B. Funding (as appropriate)
We also agree to share fiscal responsibilities equally, and in order to
receive funding, to submit funding applications to the following agencies:
Agencv
Deadline of Application
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C. Research Time Line
In order to complete this project in a timely manner we agree to the
following deadlines:
Activity
Date

D. Conflict Resolution
We acknowledge that while collaborative research requires both
flexibility and compatibility it may also produce conflict that the
members will endeavor to resolve through open communication and
utilization o f the resources o f their project committee as required. We
agree to refer unresolved conflicts to our project Chair for mediation.
E, Publication and Recognition
Authors on the article/presentation will be:
1. Student(s) Investigator (if more than one student(s), in agreedupon order)
2. Committee Chair
3. Other Committee members (in alphabetical order)
If the submitted manuscript is not accepted, the committee chair
and committee members(s) may submit the project results as an
article or presentation and, although authorship is to be shared
equally, first authorship will be assigned to the individual who
primarily prepares the manuscript for publication or presentation.
The contact author will be the committee chair.
Journal Title
Deadline
Investigator

And/or submit abstracts for presentation of the findings to the
following conferences:
Conference
Deadline
Investigator

No investigator shall impede the publication or presentation o f results
without due reason and justification. Planned use o f research
findings/results in future publications or projects must be discussed
among investigators/members before graduation o f student(s)
investigators. It is understood that student(s) members will maintain
current contact information with the committee chair and MSN
program. A letter of agreement will be developed and signed by all
committee members prior to tbe students(s) member(s)
graduation.
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F. Extensions of Original Project
Access to data will be available to all investigators. However, should
the data be used to extend the original work to contribute to another
research project, footnote recognition will be given to the investigators
o f the original work in all publications and presentations.
G. Loss of Co-investigator
Should any o f the members o f the research project be unable to
complete the project for any reason, then those that complete the
project and publish the results will assume sole authorship and
ownership. However, footnote recognition acknowledging the
contribution o f former members must be provided in all presentations
and published articles.

Investigator A

IZ
Dafe

Investigator B

Date

Date

t Chair

Date

ember

ittee Member

Adapted from: Yonge, O., Skillen, L. & Henderson, D. (1996). Collaborative
research by graduate student(s). IMAGE, Volume 28, Number 4. Pp 165-167
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Appendix D
Committee Member Agreement
Publication Requirements
As a requirement for successful completion of a project, I agree
that I will submit for publication and/or presentation the project results
in a peer-reviewed journal and/or peer-reviewed conference prior to
graduation from MSN program.
Authors are on the article/presentation will be:
1. Student(s) Investigator (if more than one student(s), in agreedupon order as follows:
Alisha Tenhet
Erin McGraw
Jennifer Caldwell
2. Committee Chair
Dr. Johnnie Sue Wijewardane, Ph.D, FNP-BC
3. Committee Members
Dr. Mary Smith, DNP, FNP-BC
Dr. Patsy Smyth, DSN, FNP-BC
If the submitted manuscript is not accepted, the committee
chair and committee member(s) may submit the project results
as an article or presentation and although authorship is to be
shared equally, first authorship will be assigned to the
individual who primarily prepares the manuscript for
publication or presentation. The contact author will be the
committee chair. No investigator shall impede the publication
or presentation o f results without due reason and justification.
Planned use o f research findings/results in future publications
or projects must be discussed among investigators/members
before graduation o f student(s) investigators. It is understood
that student(s)/members will maintain current contact
information with the committee chair and MSN program. A
letter of agreement will be developed and signed by all
committee members prior to tbe student(s) member(s)
graduation.
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